The study of dark energy stars is of interest these days due to the fact that universe is expanding with acceleration which was suggested by High-z supernova Search Team in 1998 by observing type 1a supernova [1] . The acceleration of the universe can be explained by dark energy present in the universe which is about 26.7 percent of the total mass energy of the universe. Dark energy posses strong negative pressure which helps in explaining the acceleration of the expanding universe. The dark energy parameter is defined as w = pr ρ , where p r is the radial pressure and ρ is the matter density. For accelerating expansion we have, w < −1 3 and w = −1 corresponds to the Einstein cosmological constant. In literature, a number of well behaved exact solutions of the Einstein-Maxwell field equations are obtained to model strange quark stars, neutron stars and pulsars for example in [2, 3] . In this paper, we obtain a new solution of the Einstein-Maxwell field equations that corresponds to a dark energy star, by taking the equation of state as p r = −ρ. To model a relativistic stellar object, one generally assumes that the pressure distribution is isotropic and homogeneous for example in [4 − 7] , but in the presence of the electromagnetic field pressure can be anisotropic. Anisotropy is defined as p t − p r , where p t is the transverse pressure. This represents an anisotropic force which is repulsive in nature if p t > p r and attractive if p t < p r . Many compact astrophysical objects like X-ray pulsar, Her-x-1, X-ray buster 4U 1820 − 30, millisecond pulsar SAXJ1804.4 − 3658 etc have anisotropic pressures. Many solutions of the Einstein-Maxwell field equations have been obtained for anisotropic pressures. Thirukkanesh et al. [8, 9] , Feroze [10] , Mak et al. [11] , Malaver [12, 13, 14, 15, 16] [18, 19] , Maharaj et al. [20, 21] , Takisa et al. [22] and Sharma et al. [23] obtained solutions of the Einstein-Maxwell field equations for charged static spherically symmetric spacetimes by assuming anisotropic pressure, in general, in all these solutions positive radial pressure is taken. Mauz et al. [24, 25] obtained a solution for dark energy star named gravastar in which the interior of the star has de-Sitter spacetime with negative pressure p = −ρ. To get a stable star they assumed a thin shell of matter around the interior matter, having the equation of state p = ρ and out side the star spacetime is the Schwarzschild spacetime. The solution is physically valid and stable. The solution of the gravastar is isotropic. Recently, Lobo [26] et al. have discussed the satiability of the thin shell gravastars and Ghosh et al. [27] have constructed higher dimensional charged gravastars. In this paper, we obtain a class of physically valid solutions of the Einstein-Maxwell field equations having negative radial pressure and anisotropy. This represents model of the dark energy stars consisting solely of dark matter (i.e. with no ordinary hadronic matter admixed in). We have not assumed the de-Sitter spacetime in the interior of the dark energy star as chosen in [24] nor we assume some thin boundary around the star. In the Section 2, we discuss the Einstein-Maxwell field equations for the negative radial pressure by taking the equation of state as p r = −ρ and in Section 3 we obtain a class of solutions and discuss its validity.
Field Equations For Charged Static Spherically Symmetric Spacetimes
The Einstein-Maxwell field equations are given as
where T µν is the stress energy tensor, R µν is the Ricci tensor, R is the Ricci scalar, g µν is the metric tensor, g is the determinate of metric tensor, F µν is the electromagnetic tensor, and j µ is the current density. For a solution of these field equations to be physically acceptable, as discussed in [28 − 30] , the conditions are: (1) There should no physical and geometric singularities in the solution.
(2) The density should be well defined, positive and a decreasing function of the radial parameter. ( 3) The radial pressure should be positive and a decreasing function of radial parameter but for negative pressure this condition is not satisfied. Also at the boundary radial pressure should be zero, which is satisfied in case of negative pressure also. (4) The solution should satisfy either weak energy condition or strong energy condition throughout within the star. (5) The causality condition should be satisfied i.e. the speed of sound should be less than speed of light throughout the model i.e. 0 < dpr dρ ≤ 1. For dark energy case, this condition is not satisfied. (6 )The red shift should be positive, finite and monotonically decreasing in nature with the increase of r. (7) Electric field intensity E should be well defined throughout within the domain of the solution. (8) For the anisotropic case, the radial and the transverse pressures should be equal at the center i.e. p r (0) = p t (0). (9) The solution should match the Riessner-Nordstrom exterior solution at the boundary. The metric for static spherically symmetric spacetimes can be given as 
where ρ is the density, E is the electric field, p r is the radial pressure and p t is the transverse pressure. Here, magnetic field is taken to be zero and we only consider the electric field. For stress energy tensor given by Eq.(4), the Einstein-Maxwell field equations for the metric in Eq.(3) are
where σ is the current density. The trace T of the stress energy tensor is
We assume following equation of state
Here, radial pressure is negative which corresponds to the dark energy. Using Eq. (10) in the Einstein-Maxwell field Eqs. (5) and (6), we have
using Eqs. (10) and (11) in the Einstein-Maxwell field Eqs. (5)- (8), we get
Using the transformation Z = e −2λ in Eqs. (12)- (14), we finally have following set of three equations with five unknowns Z, ρ, E, p t , and σ.
A New Class of Solutions
In order to obtain solution of the system of Eqs. (15)- (17), we assume the electric field, E and the gravitational potential, Z as .
Using Eqs. (18) and (19) in Eqs. (15)- (17), the remaining unknowns are obtained as
and the metric (3) takes the form
The solution obtained is physically acceptable as it satisfies the following conditions:
(1) There is no physical or geometrical singularity as Z, E, ρ, p r , p t , and σ for a > 
We can set suitable values of parameters a and k so that dρ/dr < 0, i.e. ρ becomes monotonically decreasing with respect to r. If we set 12a 2 − 8ak > 0 and 2a 3 − ka 2 > 0 then we have a > 2 3 k. For this the density becomes monotonically decreasing. But it is positive definite if a > 5k 8 , so we can say that the density is positive definite and monotonically decreasing if a > 2k 3 . For example if we choose a = 1 and k = 1 we get ρ > 0 and dρ/dr < 0 which is also shown in Fig. 1 . (3) From Eq. (10) it is clear that the radial pressure is negative and not a decreasing function of the radial parameter. To require that the radial pressure is zero at the boundary, r = R, we have
(4) As ρ > 0 within the star so solution satisfies the weak energy condition. (5) From Eq.(10) dp r /dρ = −1, so the causality condition is not satisfied as mentioned in Section2. 
where M is the total mass of the star. Using Eq. (27) and a > 2k 3 , Eq. (26) gives
which gives bound on the the mass-radius ratio. Also using Eq. (27) and a > 2k 3 we get the bound on the charge-radius ratio as The region in which, the radial sound velocity is greater than the transverse sound velocity is called stable region [31, 32] . As in Section 2 it is mentioned that the dark energy stars with equation of state p r = −ρ do not satisfy the causality condition, however, we can check the stability region. The radial sound velocity and the transverse sound velocity are dp r dρ = −1,
and the difference is dp r dρ − dp
From Eq. (32) it is clear that we can set 
Conclusion
We have found a physically valid class of solutions which represents a model for dark energy stars. The radial and transverse pressures, density, electrical field and all coefficients of the metric are well defined and there is no singularity present. 
